Objective: Legalized gambling opportunities have markedly increased in most industrialized countries. While most authors agree that the rate ofpathologicalgamblers is related to the accessibility ofgambling activities, no publishedstudies have yet empirically estimated the impact ofthe introduction ofnew gambling activities within a longitudinal study. Thus, we evaluate the impact ofthe opening ofa casino on gambling activities among nearby inhabitants.
L egalized gambling opportunities have markedly increased in most industrialized countries (1) . Most authors agree that the rate of pathological gamblers is related to the accessibility of gambling activities (2) (3) (4) (5) (6) . However, few studies have empirically estimated the impact of the introduction of new gambling activities.
In the case of cross-sectional designs, where replication occurs following the establishment of various gambling activities, most studies report an increase in the prevalence of pathological gambling after a minimum of 4 years. Volberg has identified 8 cross-sectional replication studies on the prevalence of pathological gambling (7) . Three of these reports revealed a statistically significant increase in the prevalence of problem gamblers over time. The longer the period between measures, the more significant the increase. For 2 of the 3 studies showing increased prevalence, new gambling activities had been introduced. These results suggest that Manuscript when new gambling activities are introduced, the prevalence of pathological gambling increases after 4 years or more.
In 1996, before the opening of the Casino de Hull, a prevalence study was carried out in the Hull region, as well as in the Quebec City area (a region without a casino) as a control group. Twelve months after the first assessment, the same respondents were called again to evaluate the impact of the establishment of the Hull casino. Considering that the development ofgambling pathology clearly requires a period of participation in gambling activities, the following 2 hypotheses have been put forth: 1) In the I-year interval following the initial assessment, respondents from the Hull region, compared with those in the Quebec area, will show an increase in the frequency of participation in casino gambling activities; and 2) they will show an increase in the maximum amount ofmoney lost in 1 day on gambling. Considering that only 12 months separate the assessments, it would be premature to predict a change in the prevalence of probable pathological gamblers.
Method
Participants 1996 Survey. Phone numbers were randomly selected from phone books, and further randomization was achieved within the household by selecting the adult resident (18 years and older) whose birthday was next. Only 1 person per household was interviewed, and most interviews were conducted weekdays between 4 pm and 9 pm. Up to 7 attempts were made to contact each number. After a complete description of the study, verbal informed consent was obtained. The participation rates of the Hull and Quebec regions were 53% (810 respondents) and 58% (798 respondents) respectively. At the end ofthe interview, the participant's consent was once again requested for a follow-up. At pretest, significantly more respondents from the Hull region (72.7%: 581/799) agreed to participate at follow-up than did respondents from the Quebec area (66.9%: 534/798) (X 2 = 6.37, df 1, n = 1597, P < 0.05).
1997 Survey. Subjects who consented to participate at follow-up were called 12 months after the pretest; as many calls as necessary were made to recontact the respondents. In the regions of Hull and Quebec, 78.7% (n = 457) and 79.2% (n = 423) respondents respectively were recontacted and agreed to participate at posttest. The respondents from the 2 regions who participated at follow-up were similar in composition with regard to sex (52% women, 48% men). However, independent sample t-tests revealed that the posttest respondents from the 2 regions differ on 3 sociodemographic variables (P < 0.05). Hull region respondents were younger (40 years old and younger: Hull 58%, Quebec 51%), were more educated (college or university education: Hull 69%, Quebec City 60%), and had a higher family income (CAN$50 000 and over: Hull 54%, Quebec 39%). These 3 variables were therefore used as covariates during the analyses.
Instruments
The South Oaks Gambling Screen (SOGS) was developed by Lesieur and Blume (8) and adapted by Volberg and Steadman (9,10) for telephone survey; this adaptation comprises 58 items, along with sociodemographic information items. The diagnostic section was originally a 20-item scale derived from DSM-III criteria for pathological gambling. Respondents scoring 3 and 4 are classified as "at-risk gamblers," and those scoring 5 points and more are classified as "probable pathological gamblers." Lifetime and current prevalence rates (12-month period) were obtained at pretest, and only the current prevalence was investigated at posttest. Since most residents ofthe province ofQuebec speak French, the French version was also used (11).
Twenty questions (including subquestions) were added to the interview to assess more specifically the impact of the establishment of the Hull casino. These questions concern 1) changes at the social, economic, and tourist levels; 2) personal changes with regard to finances and employment, family, and social relationships; 3) degree of agreement with the establishment of the casino; 4) money spent at the casino; 5) the presence of a person within the household, other than the respondent, who has a gambling problem; and, finally, 6) personal knowledge of somebody in their immediate social network (family, work, friends) who has developed a gambling problem in the last 12 months (and goes to the casino frequently). The first 2 subgroups ofquestions were presented as hypothetical questions to the Quebec control group, where there was no change in the availability of casino activities.
Procedure
At pretest, a sample from the Hull region was thoroughly surveyed less than 1 month before the opening ofthe Hull casino on March 23, 1996. A parallel sample from the region ofQuebec City was also surveyed during the same period (12) . Posttest took place 12 months after pretest. The duration of the interviews varied between 5 and 20 minutes. At pretest, the gambling activities accessible in the 2 regions were the same, the most common being video lottery terminals (VLTs), provincially regulated lottery tickets, and bingo. The residents of the Hull region lived approximately 213 km (127.8 miles) from the nearest casino, that ofMontreal. Quebec residents live 254 km (152.4 miles) from the Montreal casino and 126 km (75.6 miles) from the casino in Charlevoix.
Results

Comparison Between Posttest Completers and Noncompleters
The respondents who participated at posttest differed from noncompleters on several pretest measures: they gamble more frequently, have been gambling for a shorter time, have a higher SOGS score (lifetime), are younger, are more educated, and have a higher income (P < 0.05).
Change Between Pretest and Posttest Scores
Frequency ofGambling on Specific Games. A repeated measures multiple analysis of variance (MANOVA) (PROC GLM; 13) with covariates (age, education, and income at pretest) performed on the 10 gambling activities (Table 1) revealed a significant main effect for region (F IO • 842 = 3.81, P < 0.001) and time (F IO ,842 = 7.24, P < 0.001) and an interaction effect (region x time) (F IO • 842 = 12.48, P < 0.001). Follow-up univariate analyses with repeated measures using age, education, and income at pretest as covariates were performed. Results showed a region x time interaction for casino attendance (F1,865 = 235.85, P < 0.001), gambling machine use (F1,868 = 52.34, P < 0.001), and lottery participation (F 1 ,870 = 5.62, P < 0.05). Tests of the main effect reveal that at pretest, Quebec respondents played more often at the casino compared with Hull respondents. However, at posttest, following the opening ofthe Hull casino, Hull respondents reported gambling at a casino more often than did Quebec residents (for both pretest and posttest) and also more often than at pretest. A similar phenomenon was observed for gambling machines, whereby Hull respondents played significantly more often at posttest than at pretest. However, with regard to lotteries, a reverse The Canadian Journal of Psychiatry Vol 45,No9 revealed a significant time effect ("l = 41.67, df 1, n = 421, P < 0.001). Hull respondents agree significantly less with the establishment of the casino 1 year after its opening than they did at pretest immediately prior to its opening ( phenomenon is observed. At posttest, Hull respondents gamble significantly less often on lotteries than at pretest and less often than Quebec respondents at either pretest and posttest. A Bonferroni correction was used to decrease Type I error, thus adjusting the level of significance (0.05/12 = 0.004). Most respondents (70.7%) reported that the opening ofthe casino produced social changes, and 71.6% of these respondents perceived negative effects. Eighty-three percent of the Hull respondents noticed economic changes following the establishment of the casino. More Hull respondents also considered these changes to be negative, compared with Quebec respondents (X 2 = 16.68, df2, n = 718, P < 0.004) (recall that for Quebec respondents, the questions are hypothetical).
Following the opening of the casino, significantly more participants in Hull chose the "no opinion" response concerning the impact of a casino compared with the control group (X 2 = 11.95, df 2, n = 878, P < 0.004). Nevertheless, both groups still perceived a positive impact on tourism (Table 4 ).
Lifetime Prevalence. To facilitate comparison with the lifetime prevalence results from a prevalence study replication, a nonparametric repeated measures ANOVA (region x time; Proc CATMOD; 13) was performed on lifetime prevalence (for the 3 categories non-problem gamblers, at-risk gamblers, and probable pathological gamblers). Results revealed a significant region x time interaction effect for the level ofat-risk gamblers in relation totime(x 2=7.58, dfl, n= 864,P<0.01).
In the Hull area, the percent of at-risk gamblers had almost doubled over 1 year (Table 2 ).
Discussion
Our report represents the first published longitudinal study to empirically evaluate the impact of the establishment of a casino on gambling habits, using a paired-subject design and a control group. The results confirm the hypothesis that an increase in the availability ofgambling activities is followed by increased participation in these activities, even within as short a period as 1 year. The study design allows us to demonstrate a causal link between the establishment of the casino and a subsequent increase in self-reported gambling levels.
The data indicate an increase at posttest in gambling participation in casinos among residents in the Hull region (both gambling at the casino's tables and playing casino machines). This result empirically confirms the conclusions reported in several cross-sectional studies (7, 12) . During this same period, the frequency of participation in lotteries decreased significantly among Hull respondents only. This result could be explained by a saturation of the gambling market in the Hull region-lotteries may have lost part of their territory in favour of casino games. Other games, like bingo, cards, and dice games also show a decrease, but this decrease is similar in the 2 regions.
A significant increase among Hull respondents in the largest amount ofmoney lost in 1 day while gambling is an informative finding. Hull respondents specifically reported having spent more money in the Hull casino over the last 12 months than Quebec City respondents reported spending in the 3 casinos in the province. This result is certainly not surprising considering that after 1 year of operation, the Hull casino has already generated revenues of Can$145 811 000, and 46% of the people that have gone to the casino are from this Clinical Implications
• The establishment of a casino increases gambling levels.
• Respondants reported an increase in the negative effects ofgambling among relatives and neighbors subsequent to a casino opening.
• The degree ofsupport for a casino decreases over time after its establishment.
Limitations
• A larger sample size would allow more definite conclusions.
• A structured interview format could better elucidate the effect of establishing a casino on problem gambling. geographical area (residing at most 80 km from the casino; see 14) .
Within the 2 regions, there was no change from pretest to posttest in the number of individuals reporting gambling problems. This result is not surprising since it is unlikely that an increase in the number of probable pathological gamblers would be observed only 1 year after the establishment of a new casino (see 7) . However, following up on these respondents after a longer period of time (a minimum of 3 years) should allow us to observe an increase in the number ofpathological gamblers, especially following such a significant reported increase of participation in gambling activities among certain people. Interestingly we found a statistically significant increase in the number of people with a gambling problem when using an indicator of lifetime prevalence. This result confirms the inexact nature of prevalence studies that use lifetime prevalence to assess the evolution of a problem; this estimate appears to overestimate the problem and thus does not allow for a sensitive assessment of the gambling situation over time. Considering that respondents accumulate indicators ofthe problem over a long period oftime, it may be misleading to speak ofprobable pathological gamblers in this context.
On the other hand, a poor understanding ofthe questions may be responsible for the observed lack of increase in problem gamblers. Ladouceur and colleagues have clearly demonstrated that adult subjects have some difficulty understanding SaGS items, notably in regard to the time period investigated (15) .
Despite the fact that the prevalence of pathological gambling remained stable between preand posttest, Hull respondents were more likely than Quebec respondents to report knowing, at posttest, a person who had developed a gambling problem over the last year. Note that Hull respondents had only to identify people known to frequent the Hull casino. Even within this conservative perspective, these data indicate that significantly more individuals are reporting negative effects ofgambling among their relatives and neighbours subsequent to the casino's opening. Quite possibly before pathological gamblers admit having a gambling problem, their relatives have already noticed the problem. However, compared with Quebec respondents, a significant difference was found at posttest in Hull respondents for the number of probable pathological gamblers within a household. We may infer that these individuals are in a progressive phase toward uncontrolled gambling. Ifthis is indeed the case, studies conducted after longer follow-up periods will reveal this progression.
After living for more than 1 year with a casino in their neighborhood, Hull respondents perceived significantly more negativeeffects at an economic level than did Quebec respondents. Considering that most respondents perceive negative impacts at a social level as well as a mitigated impact at an economic level, the significant decrease in the degree of agreement with the establishment of a casino is not surprising. This study will be pursued to collect long-term data on the impact of the establishment of new gambling activities.
Resume-Effet de la disponibilite des jeux de hasard : une etude longitudinale
Objectij: Les possibilites de legalisation du jeu se sont notoirement multipliees dans la plupart des pays industrialises. Bien que la majorite des auteurs reconnaissent que Ie taux de joueurs pathologiques est lie a I 'accessibilite des jeux de hasard, aucune etudepubliee nefait encore etat d'une estimation empirique de I 'effet de I 'instauration de nouvelles activites dejeu a I 'aide d'une methode longitudinale. Ainsi, notre etude longitudinale evalue les repercussions de l'ouverture d'un casino sur les activites de feu de hasard de la population environnante.
Methode: Un echantillon aleatoire compose de 457 repondants de la region de Hull (groupe experimental) et de 423 repondants de la region de Quebec (groupe temoin) a rempli Ie South Oaks Gambling Screen et repondu a des questions connexes, tous deux avant I'ouverture du Casino de Hull et un an apres. Un resident de chaque menage contacte a ete choisi au hasard, selon Ia date d'anniversaire la plus proche.
Resultats : Nous constatons que Ie groupe experimental expose au nouveau casino montrait une augmentation significative a) de laparticipation auxjeux de casino; b) du montant d'argent maximum perdu en une journee aujeu; c) de I 'hesitation a ouvrir un casino local et d) du nombre de participants qui declaraient connaitre une personne ayant developpe un probleme de jeu au cours des 12 derniers mois.
Conclusion: L 'effet de la legalisation des jeux est aborde relativement ala disponibilite des jeux de hasard.
